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DEPARTMENT  OF  THE  ARMY 

NEW  ENGLAND  DIVISION.  CORPS  OF  ENGINEERS 
424  TRAPELO  ROAD 
WALTHAM.  MASSACHUSETTS  02154 


REPLY  TO 
ATTENTION  OF 


NEDED 


OEC  22  m 


Honorable  Richard  A.  Sn el ling 
Governor  of  the  State  of  Vermont 
State  Capitol 

Montpelier,  Vermont  05602 


Dear  Governor  Snelllng: 

I  am  forwarding  to  you  a  copy  of  the  Lake  Clara  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  Is  presented  for  your  use  and  Is  based 
upon  a  visual  Inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  Is  Included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  In  Section  7  and  ask  that  you 
keep  me  Informed  of  the  actions  taken  to  Implement  them.  This  follow-up 
action  Is  a  vitally  Important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Water 
Resources  ,  the  cooperating  agency  for  the  State  of  Vermont.  In 
addition,  a  copy  of  the  report  has  also  been  furnished  the  owner,  Mr. 
Joseph  Proctor,  1053  Brush  Hill  Road,  Milton,  Massachusetts  02136. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Water  Resources  for  your  cooperation  in  carrying  out  this  program. 

Sincerely  yours. 


Incl 

As  stated 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


INSPECTION  REPORT 


Identification  No.:  VT00011 
Name  of  Dam:  Lake  Clara  Dam 
Town:  Whitingham 

County  and  State:  Windham,  Vermont 
Stream:  Unknown 

Date  of  Inspection:  June  16,  1978 


BRIEF  ASSESSMENT 


GENERAL 

Lake  Clara  dam  is  an  earthfill  dam  approximately  370  feet  in  length 
and  31  feet  high.  There  are  no  operable  appurtenant  structures.  The 
dam  is  judged  to  be  in  fair  to  poor  condition. 

The  lake  level  is  controlled  by  a  discharge  channel  at  the  south¬ 
easterly  corner  of  the  lake.  Based  on  size  and  hazard  classification 
(see  Section  1)  in  accordance  with  the  "Recommended  Guidelines  for 
Safety  Inspections  of  Dams,  Department  of  the  Army  November  1976"  the 
test  flood  falls  between  the  1/2  PMF  (Probable  Maximum  Flood)  and  the 
PMF.  The  test  flood  of  1/2  PMF  overtops  the  dam  by  0.2  foot. 


STATEMENT  OF  SIGNIFICANT  FINDINGS 


The  following  significant  conditions  were  observed: 

1.  The  downstream  slope  of  this  dam  is  wet  or  damp  over  the 
lower  two-thirds  of  its  height  and  slight  clear  seepage 
occurs  at,  or  somewhat  downstream  of  the  left  abutment 
contact.  The  riprap  upstream  is  in  poor  condition.  A 
slough  occurred  on  the  downstream  slope  prior  to  June,  1961. 


There  arc  no  functioning  outlet  works  by  which  the  level  of 
Lake  Clara  could  be  lowered  in  the  event  of  an  emergency  or 
for  routine  maintenance. 

Evidence  of  extensive  animal  (beaver)  occupation  of  the  dam 
was  observed,  including  burrows  and  beaver  houses  constructed 
in  the  dam. 

The  present  owner  has  taken  steps  to  remove  the  trees  which 
were  growing  in  the  dam;  however,  stumps  and  root  systems  are 
still  penetrating  the  dam,  and  are  now  dead  and  deteriorating. 


»  • 
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STATEMENT  OF  RECOMMENDED  ACTION 


A  severe  combination  of  conditions  could  lead  to  failure  of  Lake 
Clara  dam  at  any  time.  A  detailed  assessment  and  recommendations  for 
remedial  measures  are  contained  in  Section  7  of  this  report.  In  sum¬ 
mary,  it  is  recommended  that  a  qualified  consulting  engineer  be  engaged 
to  investigate  and  prepare  construction  drawings  so  that  the  following 
remedial  actions  can  be  carried  out  within  the  next  year: 

1.  The  dam  should  be  made  more  stable  by  constructing  a  proper 
dovmstream  shell  and  repairing  or  replacing  the  riprap  up¬ 
stream. 

2.  Further  investigation  should  be  undertaken  to  determine  if 
the  old  control  structure  in  the  dam  can  be  rehabilitated  to 
act  as  an  outlet  control.  If  this  is  not  possible  an  engi¬ 
neering  study  should  be  undertaken  to  determine  the  most 
feasible  method  of  providing  permanent  outlet  control. 

3.  A  method  should  be  developed  for  removing  the  existing  stumps 
and  root  structures,  and  filling  the  resulting  voids  with 
suitable  material. 

A.  A  system  should  be  established  for  round-the-clock  surveillance 
of  the  dam  during  periods  of  unusually  heavy  precipitation. 

A  formal  warning  system  should  also  be  developed  for  alerting 
downstream  residents  in  the  event  an  emergency  situation  develops. 

Alternatively,  the  lake  should  be  lowered  to  a  safe  level  until 
such  time  as  repairs  can  be  made. 

In  addition,  the  dam  maintenance  program  should  be  expanded  to 
include  yearly  control  of  the  vegetation  growing  in  the.  area  of  the 
dam  and  outlet  channel,  removal  of  the  animal  population  from  the  dam, 
and  keeping  the  A'  conduit  between  the  two  sections  of  the  lake  clear 
of  debris. 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  T. 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  avail¬ 
able  data  and  visual  inspections.  Detailed  investigations,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  In  cases  where  the  reservoir  was  lowered  or 
drained  prior  to  inspection,  such  action,  while  improving  the 
stability  and  safety  of  the  dam,  removes  the  normal  load  on  the 
structure  and  may  obscure  certain  conditions  which  might  otherwise 
be  detectable  if  inspected  under  the  normal  operating  environment 
of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  some  point  in  the  future.  Only  through 
continued  care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydro- 
logic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  Spillway  Test  Flood  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (greatest  reasonably  possible 
storm  runoff),  or  fractions  thereof.  Because  of  the  magnitude  and 
rarity  of  such  a  storm  event,  a  finding  that  a  spillway  will  not  pass 
the  test  flood  should  not  be  interpreted  as  necessarily  posing  a  highly 
inadequate  condition.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential.. 
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LAKE  CLARA 


SECTION  1:  PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority 

The  authority  for  this  project  is  derived  from  PL-92-367 
dated  August  8,  1972  titled.  National  Program  of  Inspection 
of  Dams,  and  E.C.  1110-2-188  dated  December  30,  1977  titled, 
National  Program  of  Inspection  of  Nonfederal  Dams,  both  of 
which  are  on  file  in  the  Engineering  Division,  New  England 
Division.  The  inspection  was  performed  by  Duf resne-Henry 
Engineering  Corporation  under  Contract  No.  DACW33-78-C-0341 
with  the  New  England  Division  of  the  Army  Corps  of  Engineers. 

b.  Purpose 

The  purpose  of  this  project  is  to  accomplish  a  technical- 
inspection  and  evaluation  of  nonfederal  dams  to  Identify 
conditions  which  threaten  the  public  safety  and  thus  permit 
correction  in  a  timely  manner  by  nonfederal  interest. 
Secondly,  this  project  will  serve  to  encourage  and  prepare 
the  states  to  initiate  quickly  effective  dam  safety  programs 
for  nonfederal  dams.  Thirdly,  the  project  will  update, 
verify  and  complete  the  National  Inventory  of  Dams. 

1 . 2  DESCRIPTION  OP  PROJECT 

a.  Location 


The  Lake  Clara  Dam  is  located  in  southern  Vermont  in  the 
Town  of  Whitingham,  Windham  County  and  is  in  the  Connecticut 
River  basin.  More  specifically  the  dam  is  located  approx¬ 
imately  0.4  miles  northeast  of  the  Village  of  Wliitingham. 

b .  Description _o f_ D am  and  Appur ten anccs 

Lake  Clara  Dam  is  a  370-foot  long  earth  fill  dam  approx¬ 
imately  31  feet  high.  The  dam  lias  no  functional  appurtn  nnnt 
structures.  There  is  reportedly  a  concrete  core  in  the  dam, 
see  Figure  2  for  details.  The  dam  is  overgrown  with  grass 
and  brush  up  to  13  feet  in  height.  Large  boulders  and  stumps 
have  been  dumped  on  the  upstream,  face  of  tire  dam  at  approx¬ 
imately  the  water  level.  There  is  also  the  remains  of  a 
conduit  through  the  dam  discharging  at  the  old  stream  bed. 

A  concrete  slab  on  the  upstream  face  in  visible  which  may  be 
part  of  the  intake  to  the-  conduit. 
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The  level  of  the  lake  is  maintained  by  a  channel  constructed 
in  natural  ground.  The  discharge  channel  is  located  east  of 
the  dam  on  a  portion  of  Lake  Clara  separated  from  the  dam  by 
Town  Road  No.  9  (gravel  construction).  Flow  between  the  two 
portions  of  Lake  Clara  is  controlled  by  a  48-inch  steel 
boiler  acting  as  a  culvert  under  the  road.  Refer  to  Figure  3, 
Hydraulic  Diagram  of  Lake  Clara. 

c .  Size  Classifieati o_n 

Lake  Clara  Dam  has  an  18-acre  impoundment.  The  height  of  the 
dam  is  approximately  31  feet.  The  maximum  storage  potential 
is  approximately  252  acre-feet.  Therefore,  the  size  category 
of  the  dam  is  "small". 

d.  Hazard  Classif i cat  ion 


A  failure  of  Lake  Clara  Dam  would  route  the  resulting  flood 
waters  through  Khitinghain  Village.  Although  Whitingham 
Village  is  a  small  rural  community,  as  many  as  20  lives  might 
be  lost  and  serious  damage  sustained  by  3  homes  in  the  event 
of  a  dam  failure.  The  hazard  category  is  therefore  "high". 

e .  Owne.rshi  p 

The  present  owner  of  Lake  Clara  Dam  is: 

Mr.  Joseph  Proctor 

1053  Brush  Hill  Road 

Milton,  Massachusetts  02136 

Reportedly,  the  previous  owner  was  Mr.  Houghton  Sawyer  of 
Whitingham,  Vermont. 

f .  Operator 

The  dam  is  operated  by  its  owner,  Mr.  Joseph  Proctor,  telephone 
number  617-333-0338.  Ills  address  is  1053  Brush  Hill  Road, 
Milton ,  Massachusetts . 

g.  Purpose 

The  Lake  Clara  Dam  is  presently  maintained  for  recreational 
(primarily  fishing)  and  aesthetic  purposes. 


The  dam  was  originally  constructed  to  impound  and  control 
water  for  hydropower  purposes. 


The  outlet  channel  from  Lake  Clara  feeds  into  Lake  Sadawga, 
which  was  also  constructed  for  hydropower  purposes.  Reportedly, 
the  abandoned  conduit  under  Lake  Clara  Dam  was  used  to  control 
flow  in  the  stream  bed  at  the  toe  of  the  dam,  for  other  hydro- 
power  purposes  in  Whitinghain  Village. 

h .  Design  and  Construction  History 

Little  information  is  available  on  the  original  design  and 
construction  of  the  Lake  Clara  Dam.  In  previous  inspections 
it  was  reported  that  the  dam  was  built  between  1923  and  1928, 
and  that  the  construction  consisted  of  a  concrete  core  resting 
on  a  ledge  rod:  foundation  upon  which  earth  fill  was  placed. 
Reportedly,  just  prior  to  the  purchase  of  the  dam  by  the 
present  owner  (1963)  fill  consisting  of  earth,  large  boulders, 
and  stumps  was  dumped  on  the  dam  to  increase  the  top  width. 

i .  Norm.:!.  Operation  Procedure (s) 

Because  there  are  no  control  structures  associated  with  the 
Lake  Clara  Dam,  there  are  no  normal  operational  procedures. 

The  present  owner  reported  that  he  periodically  employs  some¬ 
one  to  remove  the  beaver  dams  in  the  discharge  channel  so  as 
to  maintain  as  low  a  lake  level  as  possible. 

1  •  3  PdtTJdENT  DATA 

a .  Drainage  Area 


The  0.7  square  mile  drainage  area  above  Clara  Lake  is  divided 
by  Town  Road  No.  9  which  runs  approximately  North-South  through 
the  watershed.  The  area  west  of  Town  Road  No.  9  is  approx¬ 
imately  0.2  square  miles  with  an  overall  length  of  the  water¬ 
course  of  0.8  miles  and  an  average  slope  of  330  feet/mile.  The 
easterly  area  is  approxi.  ntely  0.3  square  miles  with  an  overall 
length  of  the-  watercourse  of  1.2  miles  and  an  average  slope 
of  220  feet/mile.  The  hills,  covered  mostly  with  woods  and  a 
few  meadows,  rise  300  feet  above  the  pond.  Soils  within  the 
drainage  area  have  been  identified  as  being  predominantly 
glacial  till  with  a  hard  pan  or  bedrock  commonly  within  three 
feet  of  the  surface. 

b .  Disci) .rr go  a t_ Par1  Sit o 
(1)  Outlet  Works 


The  inlet  to  the  conduit  has  been  plugged  with  earth  fill. 
There  are  no  plans  available  describing  the  conduit,  valves 
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or  other  appurtenant  structures.  The  outlet  consists  of 
two  fieldstone  walls,  three  feet  apart,  covered  with 
stone  slabs.  The  height  of  the  opening  is  about  a  foot 
and  a  half. 

(2)  Maximum  Known  Flood  at  Dam  Site 


No  estimate  is  available  for  the  flow  resulting  from  the 
storm  of  June  30,  1973,  but  the  stage  reported  is  about 
1.5  feet  above  the  minimum  elevation  on  Town  Road  No.  9. 
This  stage  was  a  result  of  the  high  flows  as  well  as  the 
partial  blockage  of  the  outlet  canal  by  several  beaver 
dams.  Historically  the  dam  has  survived  the  floods  of 
September  1938,  March  1936,  and  November  1927. 

(3)  Spillway  Capacit 

There  is  no  spillway  in  the  dam.  Water  discharges  only 
through  the  channel  at  the  southeasterly  corner  of  the 
easterly  pond.  This  channel  has  a  capacity  of  roughly 
440  cfs  with  the  pond  at  elevation  121.15.  At  higher 
elevations  the  discharge  channel  increases  in  width  from 
150  feet  to  over  400  feet  which  includes  the  saddle 
depicted  in  the  meadow  shown  in  the  site  plan  for  Lake 
Clara  Dam  (Figure  1).  At  full  pond  elevation  (122.7), 
the  total  discharge  estimated  passing  through  the  saddle 
and  outlet  canal  is  2360  cfs.  However,  the  left  end  of 
the  dam  has  been  noted  by  others  to  be  0.7  foot  lower 
than  the  section  at  the  old  outlet.  Therefore,  the  dam 
would  be  overtopped  at  stages  in  excess  of  122.0.  The 
flow  released  for  this  condition  is  estimated  to  be  1000 
cfs  which  is  350  cfs  less  than  the  Test  Flood  of  1350 
cfs  (50%  of  the  Probable  Maximum  Flood). 

c.  Elevation  (feet  above  crest  of  Lake  Sadawga  Dam  as  assumed  by 

ANCO  in  1961) 

( 1 )  Top  of  Dam 
122.7 

( 2 )  Max i mum  Pool 


West  of  Tomi  Road  Mo.  9  -  122.7 
East  of  Town  Road  No.  9  -  121.2 

(3)  Full  Flood  Control _ Poo] 

West  of  Town  Road  No.  9  -  122.7 


4 
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Not  applicable 


(7)  Streambed  at  Centerline  of  Dam 

91.7 

(8)  Maximum  Tailwater 
Not  applicable 

d .  Re servo: r 

( 1 )  Length  of  Ma xLm urn _P f ■  oJL 
1000  feet 

(2)  Length  of  Recreation  Poo] 

Same  as  above 

(3)  Length  of  Flood  Control  Pool 
Same  as  above 

e.  Storage  (acre-feet) 

(1)  Recreation  Pool ^ 

216 

(2)  Maxi rt 'm  Pool ^ 

252 


State  of  Vermont  Department  of  Water  Resources  estinate 


f.  Reservoir  Surface  (acres) 

(1)  Recreation  Pool 
18 

(2)  Maximum  Pool^ 


18 

(3)  Top  of  Dam 

18 

Note:  Approximately  7  acres  Went  of  Town  Road  No.  9 

11  acres  East  of  Town  Road  No.  9 


g.  Dam 

(1)  Type 

Earth  dam,  according  to  the  correspondence. 

(2)  Length 
370  feet 

(3)  Height 
31  feet 

(4)  Top  Width 
20  feet 

(5)  Side  Slopes 

Downstream  slope  -•  2:1 
Upstream  slope  -  3:1 

(6)  Zoning 
None  known 

( 7 )  Impervious  Core 

Concrete  wall,  reportedly  1  foot  wide  at  top,  2  feet  wide 
at  bottom,  thought  to  be?  15  feet  above  sirenrnbed. 


Assumed  due  to  lack  of  local  topographic  information. 


(8)  Cutoff 


None  known.  Foundation  of  concrete  core  not  known. 

(9)  Grout  Curtain 
None  known 
Spillway 

(1)  Type 

Natural  open  channel  -  Sec  Figure  2  for  typical  section 

(2)  Length 
150  feet 

(3)  Crest  Elevation 
116.7 

(4)  Gates 


None 

(5)  Upstream  Channel 
Pond 

(6)  Downs t ream  Channel 

Normal  flows:  6 '-8'  wide,  approximately  2'  deep. 
Overbank  flows:  available  average  width  of  150'  with 

heavy  grass  vegetation  and  light  brush 

Regul at ing  Outlets 

Plugged  arid  buried  with  no  known  plans  shov’ing  construction 
details . 


SECTION  2:  ENGINEERING  DATA 


2.1  DESIGN 

There  is  no  design  data  available  Cor  this  dam. 

2.2  CONSTRUCTION 

According  to  the  records,  this  dam  was  constructed  between  1923 
and  1928  of  earth  fill  that  was  placed  on  both  sides  of  a  concrete- 
core  wall.  The  core  wall,  1  foot  thick  at  the  top  and  2  feet  thick 
at  the  bottom,  was  extended  to  about  15  feet  above  stream  bed. 

Above  the  core  wall,  the  earth  fill  was  continued  across  the  entire 

section  to  the  top  of  the  dam.  Figure  2  was  drawn,  based  on  visual 

inspection  and  the  verbal  descrip,  ions  in  the  records,  to  demonstrate 

the  approximate  construction  of  the  dam. 

2 . 3  OPERATION 

The  original  purpose  of  Lake  Clara  was  for  hydropower.  Since  the 
impoundment  has  not  been  used  for  this  purpose  for  several  decades, 
there  has  been  no  operation  of  the  dam.  The  highest  known  lake 
level  in  recent  years  is  reported  to  be  approxima tely  1.5  feet 
above  Town  Road  No.  9  at  the  lowest  point,  which  would  be  approx¬ 
imately  1.7  feet  below  the  crest  of  the  dam. 

2. A  EVALUATION 

a .  Availnbi 1 i t£ 

The  design  and  construction  records  for  this  dam  are  not  avail¬ 
able. 

b .  Ad oquacy 

The  lack  of  indepth  engineering  data  does  not  allow  for  a  definitive 
review.  Thereto; e  the  adequacy  of  this  dam,  structurally  and 
hydraulically,  can  not  be  assessed  from  the  standpoint  of  review 
of  design  calculations,  but  must  be  based  primarily  on  the 
visual  inspection,  past  performance  history  and  sound  hydrologic 
and  hydraulic  engineering  judgement. 

c .  Validit y 

Not  applicable. 


SECTION  3:  VISUAL  INSPECTION 


3.1  FINDINGS 


a.  General 


The  on-site  inspection  of  Lake  Clara  Dam  was  performed  on 
June  16,  1978.  Weather  conditions  were  ideal  for  the 
inspection;  clear,  temperatures  in  the  70's.  Runoff  in 
streams  was  considered  to  be  about  average  for  that  time 
of  the  year.  Visual  inspection  of  the  dam  was  somewhat 
hampered  by  the  thick  growth  of  vegetation  which  is 
normal  for  the  late  spring  and  summer  months.  No 
emergency  conditions  were  observed  on  the  day  of  the 
inspection. 

b .  Dam 


The  down'-.tream  face  of  this  dam  is  damp  or  wet,  and  soft 
underfoot,  from  about  one-third  the  way  down  the  down¬ 
stream  slope  to  the  bottom  (see  Figure  2).  The  wet  zone 
extends  about  100  feet  along  the  slope  between  the  center 
of  the  dam  and  the  left  abutment.  Clear  seepage  was 
observed  exiting  from  a  point  several  feet  downstream 
from  the  downstream  contact  line  at  the  left  abutment. 

This  zone  of  seepage  extends  down  to  the  stream  bed, 
exiting  near  and  around  the  fieldstone  outlet  structure. 

The  downstream  slope  of  the  dam  is  generally  about  2H:1V, 
but  near  the  top  i t  is  very  steep,  approaching  1H:1V.  It 
appears  that  this  steep  slope  near  the  top,  Figure  2,  may 
have  been  constructed  when  the  crest  was  widened,  apparently 
following  the  1961  report  by  Anderson-Nichols. 

The  upstream  slope  is  not  visible,  although  a  1973  report 
by  Southern  Vermont  Engineering,  Inc.  indicates  that  it  is 
about  3H:1V.  The  slope  above  water  is  somewhat  steeper 
than  1H :1V,  probably  due  to  wave  cutting  of  the  unprotected 
upstream  face.  The  face  was  riprapped  with  large  boulders; 
however,  the  riprap  is  discontinuous  and  there  was  no  filter 
material  evident.  The  riprap  was  placed  directly  against 
the  earth  embankment. 


The  downstream  slope  of  the  dam  is  covered  with  small  and 
large  trees  and  stumps,  shrubs,  and  grass.  The  upstream 
slope  also  has  a  few  trees  on  it,  and  in  one  location  a 
10-inch  stump  exists  just  under  the  lake  surface  near  the 
left  end  of  the  dam. 

Animal  holes  are  numerous.  In  one  location  about  188  feet 
right  of  the  centerline  of  Tow"  Road  No.  9,  a  hole  on  the 
downstream  slope  extends  at  least  6  feet  upstream,  approxi¬ 
mately  horizontally  into  the  dam.  This  hole  coincides  in 
location  with  an  observed  one  foot  dip  in  the  crest  on  the 
upstream  side.  In  addition,  the  concrete  top  of  the  old 
inlet  structure  apparently  is  located  approximately  at  the 
same  local  ion.  Also  observed  was  what  appeared  to  be  a 
beaver  house  approximately  300  feet  right  of  the  center- 
line  of  Town  Road  No.  9,  on  the  upstream  face  of  the  dam 
at  the  waterline.  This  beaver  house  was  apparently  inhabited 
by  several  beavers  at  the  time  of  the  inspection.  It  was 
impossible  to  tell  how  far  the  beaver  house  encroaches  into 
the  dam  structure. 

c .  Appur  ten  a  nt  St  ruct  ur  e_s 

The  only  structure  appurtenant  to  the  dam  is  an  abandoned 
conduit  of  unknown  size  and  construction.  The  conduit  is 
evidenced  by  a  fieldstone  nail  at  the  toe  of  the  dam  in  the 
area  of  the  old  brook  bed.  Exposed  concrete  was  also 
observed  on  the  upstream  face  of  the  dam  which  may  have  been 
the  entrance  to  the  conduit. 

The  conduit  reportedly  included  a  butterfly  valve  which  was 
used  to  control  the  flow.  The  valve  apparently  lealo-d; 
therefore,  the  previous  owner  had  the  upstream  entrance  to 
the  conduit  plugged  with  earth. 

A  small  continuous  flow  of  water  was  observed  coming  out  of 
the  fieldstone  wall.  Also  several  springs  or  seeps,  were 
evident  in  the  area  of  the  fieldstone  wall. 

d .  Rose r voir  A  '££ 

The  most  significant  finding  is  the  presence  of  an  active 
beaver  population.  They  have  in  the  past  been  responsible 
for  dams  along  the  outlet  canal  which  could  raise  the  water 
level  to  within  3  feet  of  the  crest  of  the  dan:.  Banks  around 
the  reset  coir  are  heavily  vegetated.  Town  Road  No.  9  which 
runs  through  the  pond  lias  riprap  dumped  along  the  road  em¬ 
bankment.  The  inlet  to  the  4- -foot  culvert  under  Town  Road 


No.  9  was  partially  obstructed  by  rocks  and  branches,  in¬ 
dicating  that  both  human  and  beaver  activity  was  respon¬ 
sible.  This  slight  blockage  was  responsible  for  raising 
the  westerly  pond  level  approximately  1.0  feet  above  the 
invert  of  the  4-foot  diameter  culvert. 

e .  Downstream  Channel 

(1)  Out  let  Canal 

The  outlet  canal  has  within  the  last  three  years  had 
heavy  brush  growth  removed  along  with  several  old  beaver 
dams  over  a  1500  foot  length.  The  channel  is  reasonably 
clear  of  obstructions  with  some  aquatic  grasses  becoming 
established  in  some  of  the  quiet  pools. 

(2)  Old  Stream  Bed  Downstream  of  Dam 

Flow  in  the  stream  was  approx:  imtely  0.2  cfs  coming  from 
seeps  through  the  dam  and  some  leakage  through  the  plugged 
outlet.  This  channel  is  approximately  20  feet  wide  and 
two  to  three  feet  deep  and  has  become  partially  overgrown 
with  trees.  The  house  over  this  stream  bed  shown  by  Ah CO 
in  their  .1961  study  still  stands  and  would  definitely 
sustain  catastrophic  damamge  should  the  Lake  Clam  Dam 
fail . 

3.2  EVALUATION 


The  seepage  exits  on  the  downstream  face  of  this  dam  substantially 
higher  than  would  be  expected  based  on  the  assumption  of  homo¬ 
geneity  of  the  embankment  soils.  This  high  exit  point,  combined 
with  the  characteristics  of  the  soil  in  the  embankment,  probably 
led  to  the  slough  described  in  the  1961  Anderson-Nichols  report. 
There  have  not  been  sufficient  changes  made  in  the  dam  subsequently 
to  conclude  that  it  is  any  more  stable  now  than  at  that  time. 

In  add: tie  . ,  animal  holes  and  rotting  roots  in  the  embankment  arc 
both  continuously  creating  potential  pathways  for  internal 
erosion  of  this  dam. 


The  riprap  on  the  upstream  face  is  intermittent  and  lias  no  filter 
behind  it,  a  condition  that  should  be  alleviated. 


Water  flowing  from  the  end  of  the  abandoned  conduit  is  evidence 
that,  despite  being  plugged,  there  is  still  leakage  into  the 
conduit.  The  springs  or  seeps  occurring  in  the  area  of  the 
fieldstone  wall  are  indications  that  seepage  maybe  occurring 
along  the  outside  of  the  conduit.  This  condition  has  apparently 
existed  since  the  dam  was  built.  Not  enough  information  exists 
on  the  construction  and  condition  of  the  conduit  to  evaluate 
the  seriousness  of  the  condition. 


SECTION  4:  OPERATIONAL  PROCEDURES 


4.1  PROCEDURES 
None. 

4 . 2  MAINTENANCE  OF  DAM 

The  only  maintenance  program  in  effect  is,  reportedly  a  periodic 
inspection  of  the  discharge  channel,  and,  if  necessary,  clearing 
of  debris  in  the  channel  to  maintain  the  lake  level  as  low  as 
possible.  The  vegetation  had  been  cut  from  the  top  and  sides  of 
the  dam  several  years  ago,  however,  this  has  not  been  done  on  a 
regular  basis. 

4 . 3  MAINTENANCE  OF  OPERATING  FACILITIES 
Not  applicable  to  this  dam. 

4.4  DESCRIPTION  OF  WARNING  SYSTEM  IN  EFFECT 


None  exists  for  this  dam. 

4.5  EVALUATION 

The  maintenance  of  the  discharge,  channel  appears  to  be  effective 
in  controlling  the  level  of  the  lake  and  should  be  continued.  An 
annual  maintenance  program  should  be  developed,  to  include: 

(1)  Cutting  of  all  brush  and  vegetation  in  the  area  of  the  dam. 

(2)  Removal  of  the  animal  population  from  the  dam. 

(3)  Maintain  the  conduit  between  the  two  sections  of  the  lake 
clear  of  debris. 


SECTION  5:  HYDRAULIC  AND  HYDROLOGIC  EVALUATION 


5.1  EVALUATION  OF  FEATURES 


a.  Design  Data 

There  is  no  known  design  data.  Details  of  the  dam  and  outlet 
canal  from  the  East  Pond  were  examined  from  three  sources. 

The  outlet  channel  section  used  for  this  study  (see  Figure  2) 
was  taken  from  a  study  done  by  Southern  Vermont  Engineering, 
Inc.  in  October,  1973,  as  is  the  dam  cross  section.  The 
hydraulic  features  of  this  impoundment  were  previously 
evaluated  with  a  design  outflow  of  650  cfs  determined  by 
Anderson-Nichol s  Company,  Inc.  based  on  envelope  curves  of 
the  November,  1927  and  September,  1938  floods  (see  Section  16 
of  their  report  dated  June,  1961).  The  inlet  of  the  regulating 
outlet  works  has  been  permanently  blockt-d  by  large  amounts  of 
fill  and  is  consequently  not  further  evaluated. 

The  dam  is;  classified  to  be  small  size  with  a  high  hazard 
rating  due  to  the  number  of  people  and  local  secondary  roads 
which  are  in  the  hazard  area.  Since  the  hazard  category  is 
borderline,  the  test  flood  of  1/2  Probable  Maximum  Flood  was 
selected  as  a  criterion  for  this  study.  The  computations  for 
the  PMF  were  carried  out  using  the  11EC-1  Generalized  Computer 
Program.  The  input  data  computations  and  results  are  con¬ 
tained  in  Appendix  D  to  this  report.  The  inflow  from  the  two 
tributaries  was  rot  ed  through  their  respective  ponds.  The 
outflow,  which  is  the  combination  of  the  hydrogiaphs,  results 
in  a  test  flood  of  1350  cfs,  (1930  esm) .  The  relatively  small 
(18-acre)  pond  offers  little  flood  regulation  for  the  0.7 
square  mile  drainage  area. 

Town  Road  No.  9  which  runs  through  the  impoundment:  does  not 
adversely  impede  flood  flows.  This  is  shown  on  the  rating 
curves  for  the  hydraulic,  structures  of  Lake  Clara  in 
Appendix  1).  The  most  significant  hydraulic  control  is  the 
open  channel  flowing  from  the  East  Pond.  The  rating  curve 
for  this  channel  section  was  computed  using  the  11  EC— 2 
Generalized  Computer  Program  assuming  that  the  slope  of  the 
energy  grade  line  would  he  equal  to  the  normal  water  surface 
slope  of  0.00427  feet/foot  as  determined  by  Southern  Vermont 


Engineering,  Inc.  in  October,  1973.  The  overbank  n-value  of 
0.08  was  selected  to  represent  tall  grass  combined  with  the 
stumps  (See  Photo  No.  4)  and  the  channel  n-value  of  0.045 
represents  the  narrow  silty  sand  channel  with  some  vegetation 
and  debris  fallen  into  it. 

Experience  Data 


There  is  no  known  overtopping  of  the  structure  even  though 
it  has  been  in  place  through  four  of  the  most  significant 
floods  in  the  history  of  Southern  Vermont.  These  floods 
are  November,  1927,  September,  1938,  June,  1973  and 
August,  1976.  During  the  June,  1973  flood  the  water  was 
reported  to  have  been  1.5'  to  2'  over  Town  Road  No.  9. 

This  elevation  would  be  about.  122^.  This  would  have  almost 
overtopped  the  dam  and  also  caused  water  to  flow  through 
the  saddle  shown  in  the  easterly  meadow.  Water  from  this 
saddle  will  flow  across  the  meadow  and  Town  Road  No.  9  to 
enter  the  old  brook  channel  downstream  of  the  dam. 

c .  Vi  sue  1 _ Ob so ry . i  L ions 

The  outlet  canal  from  the  East  Pond  has  been  cleared  of  the 
debris  and  dead  conifers  shown  by  ANCO  in  1961.  This 
represents  a  significant  improvement  in  the  outlet  capacity. 

There  is  still  an  active  beaver  population  which,  combined 
with  some  human  activity,  have  partially  blocked  the  culvert 
under  Town  Road  No.  9. 

d .  Over toppin g  Potent:! a  1 

Based  on  a  SHE  of  1350  cfs  the  water  in  Lake  Clara  could  rise 
to  clevatic  122.8  if  all  water  were  confined  to  the  outlet 
canal  or  elevation  122.2  if  we  allow  for  outflow  through  the 
saddle  and  the  outlet  canal.  Consequently ,  the  dam  is  in 
danger  of  being  overtopped  slightly  at  the  east  end  which  was 
repor tod  to  have  an  elevation  of  122. 

e .  Dam- Break  Flood 

If  the  Lake  Clara  Dam  were  to  fail,  a  wave  of  water  approxi¬ 
mately  20  feet,  high  would  he  released.  This  wave  would  travel 
down  a  relatively  .steep  valley  for  a  distance  of  less  than 


Datum  as  .assumed  by  ANCO,  1961. 


1,000  feet  before  hitting  the  house  over  the  old  brook  bed. 

The  wave  may  remain  concentrated  to  a  40-foot  wide  path 
which  would  result  in  depths  of  flow  being  5-7  over  the 
road.  Depths  of  this  magnitude  would  cause  damage  to  the 
town  highways  and  two  to  three  buildings  at  this  impact 
point.  The  remaining  structures  in  the  Village  of  Whiting- 
ham  would  not  be  damaged  as  they  are  more  than  10  feet  above 
the  stream  bed. 


SECTION  6:  STRUCTURAL  STABILITY 


6 . 1  EV ALU AT I ON  OF  STRUCTURAL  STABILITY 
a*  VI  filial  Obscrvat  i  on;; 

Based  on  visual,  observations  one-  cannot  evaluate  the  structural 
stability.  However,  there  are  no  cracks,  scarps,  or  movements 
now  evident  to  indicate  structural  instability.  There  is  some 
evidence  of  the  past  sloop, bin;;  that  is  recorded  in  the.  1961 
Anderson-Nichols  report.  One  6  inch  tree  is  bowed  (concave 
upstream)  as  if  it  had  been  tilted  downstream  and  then  grew 
towards  the  vertical.  This  tree  is  in  the  ccnLral  part  of  the' 
downs t ream  s 1  ope . 

The  animal  holes,  rotting  tree  roots,  and  intermittent  upstream 
riprap  all  indicate  that  failure  by  internal  erosion  is  a 
pos.lbi  1  ity .  'i  ho  combination  of  these  weal;  features  and  the 
high  water  levels  within  the  dam  make  this  da:.:  subject  t.o 
potential  failure  at  any  Lire  that  a  severe  combination  of 
conditions  occurs . 

b.  Design  and  Construction  'Lta 

There  are  no  desirn  and  construction  data  on  which  to  base  an 
evaluation  of  stability  of  this  dam. 

c.  Operating  Record.-:  for  the  Dan 

There  are  no  operatin';  record  for  the  dam. 

d.  PosJL -Construe t  i  on  Changes 

At  some  time  prior  to  the  1961  report  by  Anderson-Ni chol » ,  the 
downstream  face  of  this  dam  sloughed  to  form  a  3  foot  high 
escarpment  just:  downstream  of  the  crest .  At  that  time  the  ere.', 
was  10  feet  wide.  The  s.lough  extended  3  >-30  fact,  downs  lope  and 
was  about  30  feet  wide.  This  slough  was  wet  and  soft. 

Subsequently,  this  slough  was  either  covered  or  trimmed  to  a 
smooth  slope,  and  the  crest  was  widened  to  1  T>  to  20  feet,  as 
it  exi.sts  today.  The  character  of  fill  used  is  not  known.  The 
many  old  stumps  presently  on  the  downstream  slope  indicate  that 
whatever  fill  was  placed  was  not  very  thick,  and  no  grubbing 
was  done  in  advance  of  filling. 


m  m  •  • 
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Thus  there  is  no  reason  to  expect  that  the  tability  of  the 
downstream  slope  is  any  greater  now  than  it  was  prior  to  the 
old  slough. 

e .  Seismic  Stability 

The  dam  is  in  Seismic  Zone  2  and  need  not  be  evaluated  for 
earthquake  induced  stresses,  according  to  the  USCE  Guidelines 


SECTION  7:  ASSESSMENT,  RECOMMENDATIONS/ 
REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 
a •  Condi ti  on 

Based  on  the  records  and  the  visual  inspection,  this  dam 
requires  remedial  work  to  improve  its  stability. 

b .  Ad equat-y  of  In f orn_a tj on 

The  lack  of  indepth  engineering  data  does  not  allow  for  a 
definitive  review.  Therefore  the  adequacy  of  this  dam, 
structurally  and  hydraulically,  can  not  lie  assessed  from 
the  standpoint  of  review  of  design  calculations ,  but  must 
be  based  primarily  on  the  visual  inspection,  past  performance 
history  and  sound  hydrologic  and  hydraulic  engineering 
judgement . 

c .  Urgency 

The  remedial  measures  should  be  carried  out  this  season,  or 
measures  should  be  taken  to  partially  drain  the  lake  until 
repairs  are  designed  and  constructed.  A  combination  of  wet 
weather  and  other  conditions,  such  as  an  animal  hole,  root 
hole,  or  a  frozen  downstream  face,  could  lead  to  failure  of 
this  dam. 

d .  Necessity  f  or  Addit  i.c ^nal  In  forma t  ion 

The  additional  investigations  described  in  Section  7.2  below 
are  necessary. 

7 . 2  RECOMMENDATIONS 

It  is  recommended  that  an  engineer  qualified  in  the  design  of 
earth  dams  be  engaged  to  investigate  and  design  the  items  listed 
below  and  that  a  contractor  be  engaged  to  reconstruct  the  dam 
according  to  the  design: 

(1)  Removal  of  roots. 

(2)  Partial  excavation  of  downstream  slope  and  placement  of  a 
properly  fllteTvd  downstream  shell  with  drainage  provisions. 

(3)  Now  riprap  protection  for  upstream  face. 


(4)  A  control  structure  to  allow  the  lake  level  to  be  varied 
and  to  allow  the  lake  to  be  drained  in  an  emergency  con¬ 
dition,  or  for  periodic  maintenance. 

7.3  REMEDIAL  MEASURES 

a.  Alternatives 
None . 

b.  0  &  M  Maintenance  and  Procedures 

A  systematic  program  should  be  developed  to  cut  brush  from  the 
entire  dam  at  least.  annually  and  to  monitor  and  eliminate 
animal  activity  in  t lie  area  of  the  dam.  If  the  animal,  holes 
are  not  controlled,  design  provisions  should  be  made  to  render 
such  holes  harmless.  In  addition,  the  area  along  the  outlet 
canal  should  be  mowed  annually  to  keep  the  over banks  clear  of 
brush,  and  the  4'  conduit  between  the  two  lake  sections  should 
be  kept  cl.ar  of  debris. 

Arrangements  should  be  made  to  have  a  local,  resident  provide 
24-hour  surveillance  of  the  dam  during  periods  of  unusually 
heavy  precipitation.  In  the  event  an  emergency  condition 
develops  a  procedure  should  be  formalized  with  local  officials 
for  warning,  residents  downstream  of  the  dam. 


'VISUAL  INSPECTION  CHECK  LIST 
PARTY  ORGANIZATION  . 
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PROJECT  LAKE  CLARA  DAM 


DATE  June  16,  1978 

TIME  norm _ 

WEATHER  Clear  70° 

W.S.  ELEV.  U.S.  DN.S. 


PARTY : 


1. 

Walter  Henry  Df.H 

6. 

2. 

John  Spencer  D&H 

7. 

3. 

Morris  Root-  DMI 

8. 

4. 

Steve  Foul os  GET 

9. 

5. 

10. 

l.__ 

PROJECT  FEATURE 

2. 

3. 

4. 

5. 

6. 

7. 

8, 

9. 


INSPECTED  BY 


REMARKS 


PERIODIC  INSPECTION  CHECK  LIST 
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PROJECT  l-AKE  CI.ARA  DAM _ ; _  DATE  June  16,  19 ~/p 

PROJECT  FEATURE  _  NAME  _ 


DISCIPLINE  Geotechnical  _  NAME  S.  J.  Foul  os 


ARF.A  EVALUATED 

CONDITION 

DAM  K> 

UlAMRMENT 

Crest 

E 1 evat i on 

CurreiG  Pool  Elevation 


Maximum  1  impoundment  to  Date 

.Surface  Cracks 

Pavoi  nit  Condition 

Movement  or  Set  t  lumen  t  of  Crest 

La  t era  1  Movement 

Vertical  Alignm  ut 

Hoi  j  zcrl  !  1  A1  igmik  nt 

Con*.! i  *  i  on  at  Abutment  and  at  Concrete 
St  rue  1 1>  ref. 

indications  of  Mov*.  rent  of  Structural 
Items  on  Slopes 

Trespass i  14;  on  Slopes 

SI  oup.li  1  up,  01  Erosion  of  Slope;,  or 
Abut  ni*.  n t  s 

Rock  Slope  Protection  -  Riprap 
Fai 1 u res 

Unusual  Movement  or  Cracking  at  01 
near  'Joes 

Unusual  Embankment  or  Down:;  l  ream 
Seepage 


None  observed. 

No  pavement.  Grass  ;.nd  shrubs. 

Approx.  1  ft.  deep  dip  in  crest  18V  rt  . 
of  centerline  of  town  road.  Downstream 
Crestline  is  not  depressed. 

Not  possible  to  discern. 

Sec  above.  Too  irregular  to  discern. 

Too  irregular  to  discern. 

left  abut,  contact::  no  seepage  observed 
Rt.  abut,  contact:  zone  of  seepage  sta’U 
slightly  ds  of  contact  line  and  extends 
along,  contact  down  to  outlet  structure. 

No  indications  of  movement  observed 

Free  access.  Several  animal  holes.  At 
about  188  it.  rt.  of  road  one  hole  ex¬ 
tends  into  ds  face  at  least  6ft.  Anoth. 
hole  2Vj  ft.  rt.  on  us  side. 

CS  slope  slightly  wave  cut  at  water  level 
One  6  in.  0  tree  on  ds  face  is  bowed  down 
stream  in  vicinity  of  old  slough  noted  in 
correspondence • 

Riprap  is  d i scent i nunus .  No  filter  mate¬ 
rial  apparent  behind  riprap. 

None  d i scernnble 

Downstream  slope  in  central  portion  of 
dam  is  damp  or  wet  2/3  of  the  way  up 
from  the  toe  to  crest. 


PERIODIC  INSPECTION  CHECK  LIST 
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PROJECT  LAKE  CLARA  DAM  _  DATE  .T„np  1^|  iq7S 

PROJECT  FEATURE _  NAME  _ 

DISCIPLINE  Geotechnical  NAME  S-  J-  Poulos 


AREA  EVALUATED 


DAM  EMBANKMENT 


CONDITION 


Piping  or  Boils 

Foundation  Drainage  Features 

Toe  Drains 


None  observed. 

Outlet  conduit  could  act  as  partial  drain 
No  other  drainage  features  found. 

None 


Instrumental  ion  System 


None 


Vegetal i on 


Numerous  old  stumps  to  24  in.  size  on  up¬ 
stream  and  do'  nst ream  side.  One  10  in. 
stump  underwater  upstream. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  LAKE  CLARA  DAM 
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DATE  June  16,  1978 


PROJECT  FEATURE 


NAME 


DISCIPLINE  Geotechnical 


NAME  S.  J.  P ou 1  os 


AREA  EVALUATED 


CONDITION 


DIKE  EMBANKMENT 
Crest  Elevation 


Current  Pool  Elevation 

Maximum  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment. 

Horizontal  All gnmont 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indicati  ons  of  Movement  of  Struct  oral 
Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Rock  Slope  Protection  --  Riprap 
Failures 

Unusual  Movement  or  Cradling  at  or 
near  Toes 

Unusual  Embankment  or  Downstream 
Seepage 

Piping  or  Boils 
Foundation  Drainage  Features 
Toe  Drains 

Inst  rumen t at  ion  System 


PERIODIC  INSPECTION  CHECK  LIST 


5  of  10 


PROJECT  LAKE  CLARA  DAM _  DATE  June  16,  1978 

PROJECT  FEATURE _  NAME  _ 

DISCIPLINE  Geotechnical  NAME  S.  J.  Poulos 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  INTAKE  CHANNEL  AND 
INTAKE  STRUCTURE 

a.  Approach  Channel 

Slope  Conditions 
Bottom  Conditions 
Rock  Slides  or  Falls 
Log  Boom 
Debri s 

Condition  of  Conn  etc  Lining 
Drains  or  Weep  Holes 

b.  Intrhe  Structure 

Condition  of  Concrete 
Stop  Logs  and  Slots 


According  to  records,  the  intake  structiu 
was  filled  with  earth  because  the  outlet 
valve  (butterfly)  was  leaking.  Structure 
not  now  visible,  although  it  could  be  tin. 
•concrete  noted  about  1 R 5  ft.  right  of 
centerline  of  Town  Road  No.  9. 

N/A 
N/A 
I.  /  A 


•  ••••••••• 


PERIODIC  INSPECTION  CHECK  LIST 
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PROJECT _ LAKE  CLARA  DAM 

PROJECT  FEATURE _ 

DISCIPLINE  Geotechnical 


DATE  June  16,  1978 
NAME 


NAME 


S.  J.  Poulos 


PERIODIC  INSPECTION  CHECK  LIST 
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PROJECT _ LAKE  CLARA  DAM 

PROJECT  FEATURE _ 

DISCIPLINE  Geotechnical 


DATE 

NAME 

NAME 


June  16, 


197  3 


S.  J.  Poulos 


AREA  EVALUATED 


CONDITION 


OUTLET  WORKS  -  TRANSITION 
'  AND  CONDUIT 


General  Condition  of  Concrete 
Rust  or  Staining  on  Concrete 
Spalling 

Era.-; i on  or  Cavitation 
Cracking 


Alignment  of  Monoliths 
Alignment  of  Joints 
Numbering  of  Monoliths. 


PERIODIC  INSPECTION  CHECK  LIST 
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PRO JE CT  LAKE  CLARA  DAM 

PROJECT  FEATURE 


DISCIPLINE  Gootechni on  1 


NAME  s.  j.  Pou3 os 


AREA  EVALUATED  CONDITION 

PUTT, FT  WORKS  OUTLET  STRUCTURE 

AND "OUTER /  CHANNEL 

Genera]  Condition  of  Concrete  Stone  walls  about  3  ft.  apart  with  flat 

stohe  lintel  on  top. 

Rust  or  Staining 
Spa.l  ]  i  ng 

Erosion  or  Cavitation 

Visible  Reinforcing 

Any  Seepage  or  Efflorescence 

Condition  at  Joints 

Drain  Holes 

Channel 

Loose  Rock  or  Trees  Overhanging  No  rocks.  Overgrown  with  trees. 

Channel 

Condition  of  Discharge.  Channel  Fair 


Small  flow  exiting  from  outlet  structure 
perhaps  25  to  50  gptn,  even  though  intake 
was  plugged.  Rust  colored  bottom  in 
outlet  channel. 


•  •••••• 


•  •••••• 


PERIODIC  INSPECTION  CHECK  LIST 
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PROJECT  LAKE  CLARA  DAM _ DATE  June  16,  1978 

PROJECT  FEATURE _ NAME  ' _ 

DISCIPLINE  Geotechnical  NAME  S.  J.  Poulos 


AREA  EVALUATED 


OUTLET  WORD'S  LLWAY  WEIR, 

APPROACH  _ANi )  DISCHA ' "  [k  cflANNE  1 £ 

a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 
Rust  or  Staining 
Spa! 1  ing 

An 3'  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discharge  Channel 

Genera]  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Channel 

Other  Obstructions 


CONDITION 


None 

None 

Lake  hot i  ora 
None 


None 
None 

Silty  bottom  where  water  is  flowing. 
Remainder,  at  higher  elevation,  is 
grass,  stumps  and  lov;  shrubs. 

Heaver  dam  on  higher  elevation  portion 


PERIODIC  INSPECTION  CHECK  LIST 
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APPENDIX  B 

-/**  \ 

IT  j.*  - 

A. 

Listing  of  Design,  Construction,  and  Maintenance  Records 

-9.  ... 

r* 

None 

,  ■  ’  „ 

B. 

Copies  of  Past  Inspection  Reports 

•  _  - 

E 

1.  "Inspection  of  Clara  Lake  Dam  Whit  Ingham,  Vermont"  by 

...  -• 

Anderson-Nicho] s  and  Company,  Inc.,  June,  1961. 

•  ■. 

2.  "Amei  led  Report  Lake1  Clara  Dam"  by  Donald  H.  Spies,  Dam 

Construct  ion  Engineer,  Vermont  Department  of  Water 

i 

Resources;  February  3,  1972. 

• 

-  *4 

M 

3.  "Engineering  Report  on  Lake  Clara  Dam  and  Outlet  Canal" 

by  Southern  Vermont  Engineering,  Inc.,  October,  1973. 

>  -a 

c. 

Listing,  of  Plans 

•  E 

r 

1.  Figure  1  -  Lake  Clara  Dam 

'  • 

2.  Figure  2  -  Lai"  Clara  Dan,  Typical  Section  Dam  and  Discharge 

‘  ' 

Chann  .'1 

3.  Figure  3  -  Lake  Clara  Dam,  Hydraulic  Profile 

• 

: »  . 

* 

* 

4.  Figure  4  -  Village  of  Whitiughan.  Street  Map 
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CLARA  LAKE  DAM 

1.  General  -  History  of  major  floods  in  Vermont  indicates  that 
loss  of  life  and  extensive  property  damage  have  been  experienced. 
Structural  failure  of  m-ny  existing  dams  has  contributed  significantly 
to  peak  flood  flow s  and  associated  losses.  In  general,  these  failures 
resulted  from  inadequacies  in  spillway  capacities,  structural  design 
and  me. lute,  a.oce  repirr.  To  minimise  flood  darns gos  associated  with 
possible,  fr.t'iro  dam  failures,  the  Water  Resources  Division  of  the 
Vermont  Water  Conservation  Hoard  is  dir  -  led  to  undertake  a  program 
of  periodic  inspection  of  existing  den  ns.  The  firm  of  Anderson*  Nichols 
f.-.  Company,  Iv:c.  has  been  retained  to  ran- it  t  the  Board  in  performing 
the?  v  inspection::  and  ev.du3.tinp'  the  adequacy  of  the  structures.  A 
visual  ox  irjiiua.l  :on  of  the  Clara  Luke  Dam  site  was  made  on 
May  lb,  1  961.  I-djotop.Vfvj.ths  taken  during  the  exennin" tioa  arc  appended 
lo  this  C„:y: L. 


Purpose  -  The  pvt.t  ;x>f, e  of  this  report  ia  to: 

(a)  Suui.v,  1  yifcc  Uy  k  .v  cst  i  patio?!  of  Clara  Lake  Don  and  Canal 

in  the  of  V.’hudnphnm  ,  Wil  d  . or  County,  Vermont. 

(b)  Lvalue*:-  tine  adequacy  of  the  dam  and  cr 

(c)  to  the  L'.<>:i rd  ■  ppropriv to  a (..i.i( u  1  to  be  Liken  in 
view  of  the  flood  h  11. orbi:  associated  with  the  exist ij.  g  than 
Mid  C.m:.!. 


, ;  1 


•  •  • 


-  1  „ 

•  • 


•  • 
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3.  Scope  -  The  scope  of  this  investigation  includes  a  field  inspection 


of  the  dam  structure,  the  reservoir  area  and  the  outlet  channel,  an 
office  review  of  survey  data  furnished  by  the  Water  Resources  Division 
of  the  Vermont  .Stale  Water  C on;  ervetion  Board,  studies  to  de  termine 
the  adequacy  of  the  dam  and  facilities  for  passing  flood  flows  and  a 
report  rue  run  a  air-sin  g  the  investi 'nations. 


4.  Photo;- i  aphs  -  The  el*  e].ed  pl.elopr;  pV,;:  token  os.  sh  y  18,  1961  , 
show  the  fed) ov:i ns: 

Phot, i uh  il'i.  1  -  J: pod  o.  'lct  v/o/lcs  on  the  upstream  face  of 

the  cam  arat  er-buns  ■  vc.  growth  of  trees  and 
ve-  elation. 

Photograph  No.  2.  -  Stone  outlet  of  conduit  and  brook  cb..v.:roJ  rt 

downstream  toe  of  darn. 

Photograph  n('.  ?>  -  View  of  canal  and  fallen  timber  obstructing 

flow  from  rhu-a  J.,r.he  to  Lake  f  s'daw'-ua. 

PhoVu,ve  Vi  No.  4  ••  View  of  house  over  brook  channel  approximately 

2,000  feet  clov  noire  am  of  the  dam. 


5.  V.'nl-vrrd  el  1  c  x\ ri  "on  .  Tiro  watershed  tri  ini  ?.ry  U.  the  dam 
include  ■*  ab'.iii  448  acre-a,  or  0.  7  sons  re  mile  a<  wine  h  ;>  large  part 
is  \/o«v'ir.l.  The  hi  «;}•<•  si  elevation'-  nr*:  about  300  /cut  above  the  Juke 
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level.  The  shape  of  the  drainage  area  in  rouglily  rectangular,  with  the 


most  remote  part  about  a  mile  from  the  northern  periphery  of  the 


d.  _Sit e_ l'* c-’> eviction  The  dam  in  located  in  the  Town  hip  of  V.’hitmghc: 
about  two-tenth:-  of  a  r.vle  north  of  the  Village  of  \Vhitin.ghfm.  and 
a  how  four-  tenth",  of  a  i.v’o  north  of  Ir  ’m  Cr  clawga.  The  la’ce,  or  pond 
creeled  by  the  dam  >  >  roughly  re--.'  angel  a  in  «}»;••  pe,  \W-th  a  surface  arc 
of  aboiT  ! a.croa.  The  dam  i..  at  the  so*  t.  corner  of  the  pend,  ana 

a  read  \/h.c.h  ao.-yca  a  /.:•••  fair -a  house-.  ru::u  northerly  through  the 


v.  a  :■  l  e  rl  v  r  a  ri.  of  the 


A  f>  foot  di'.m>t:i-  .stool  pipe  server,  to 


pri.-.a  norma!  di':cr  r go  under  the  road  from  the  v.-aot  side  to  the 
caa.i,  side  oi  the*  pon-i.  [Sc  :  li'-.i  id  h  1). 


V.  I.Uno'-e  the  dam  wo o  construe! <*d ,  the  water  from  the  tributary 
cl i ..wage  a.i  ea  panned  rontbyiTy  /"ora  tl •  <*.  dam  site  to  join  the  outflow 
from  1.  he*  Ma  mv.m.  in  the  nortbmiy  paA  of  vVu.iti;.;gh.vo.  Village. 

Wee  -  ,  the  Cum  *.  <:  uj/truct.'..!. .  a  can-l  was  ala.o  hui.lv .to  d;v,  r«  w.-tor 

from  CJ am  ib.ho  !  .! o  J..r<ho  Sadav.g;,..  Water  from  Lr.l; t*  f'adav  go  was 
CJ’rrh'd  by  pi;.'’  Jin.'*  to  go,,  ore  to  oJeo'-ric  p  <w  r  at  a  power  house 
loraif  d  v.  c  -  rlv  of  the  Yilb-mo  of  Whilim-Kmi. 


Flat  pieces  of  fide'. stone  resting  on  these  walls  span  the  opening 


between  them.  These  stone  slabs  serve  to  support  the  earth  fill 
over  the  couduit.  (Sea  Jhoto graph  No.  2.  }  The  length  of  this 
cor  cart  could  not  be  determined.  The  height  of  the  opening  is 
abov.l  1.  b  f'-.-.v.  A  very  small  r.inovu?  of  clear  water  \vr- s  flov/ing 
from  tin.,  cowed. 
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cleavage  plane  vas  about  three  feet.  The  slumped  area,  extended 
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dovn  a) on-;  the  elope  a  distance  of  ?.f>or  30  feet,  and  parallel  to  the 
of  the  cia.n  far  a  cl '  ;.bu  o  of  about  2  0  feet.  The  or.  i  t-h  was  soft 


ml  :'nli  ire  ir  a  vhth  watt  i .  At  o.-;e  point ,  about  t>.i  or  twelve  feet  in 
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)?..  \x  li  hie.  bo:  -  haul  }  If.  fc.  t  f,-  on  th  ■  cost  ..rJy  <->.1  c-f  '.ho  dam, 
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sushice  of  v  i  i  e  proa  .'.box '  ?  0  fc  at.  out  from  the  tor  of  th  .  dam. 
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•a  fioi-.o  t  v 


It  lb:  M-.b,  I,,.-  that  this 
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13.  fh  n  l  I)-*  c  j'i  •  t’on  •-  lie-  c  .  ,-a.l  v.oh'cl  conveys  th<  v.aic.v  f  rorn 
La  he  f  1  r.  to  J./d.e  fhnh.v  baa  its  cad  ranee  rt  the  see1;).  :n  tf.jly 
a.,)-)-;  of  the  pood.  The  o..v  of  the.  rnnh  .’•>  tide  arc  a  ,  <v  !  tin',  arc? 


approximately  1 ,200  foot  downstream  of  the  entrance  to  the  canal, 


the  conifers  in  the  vicinity  of  the  channel  had  been  killed,  and  many 
of  them  had  fallen  ch.-v.JY,  no  that  the-  channel  was  nearly  covered  with 


fallen  trees.  (Sec  Photog raph  No.  3.  )  The  canal  is  about  eight  or 


ten  fret 


0  Ii 


■  or/- 1 


cf  a.bov.t  1.  f» 


(See  Nxhi  i.uv 
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(a)  The  fallen  trees  and  debris;  be  cleared  from  the 
canal  and  adjacent  banks,  and  that  a  waterway  be 
created  in  the  canal  adequate  to  discharge  650 
cubic  feet  per  second  with  one  foot  cf  freeboard 
at  the  dam. 
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(b)  The  trees  and  brush  on  the  top  and  downstream 
face  of  the  darn  b;  out. 

(c)  The  c  tire  d nvmr.tr cum  portion  of  tine  emit  a*  dement 
be  be}'.  up  '.vit  a  compacted  pervious  maternal ,  and 
an  outrode  slope  of  one  vc;  1  on  two  hork-ontaj. 
A  mi rd mum  !••;>  \vid«h  c<f  embunhm  .  nt  be  provided, 
whies.-  shall  ernforn.  to  tnc  formula 


•,  ..  11  -A  35, 


where-  W  is  the  T.  >  width  of  cre.br r e-  and  II 
i;;  the  .u.i-  id  of  ti  c  t  .u.b.tnVmej.t.  At  locations 


v.v.e.~e  :  o'  .•  <.-  "-a  .  T  sent  sn.-tcr  r  1  is  .required, 
fstrh.n’r.q  .-.b  .U  bo  carrier.}  out  to  remove  all 
top  o'.);  ve ; .-.bio  nrb  --rial  .‘a  d  «v  y  uu. '.table 
mam:  Vl  before  v.-'c  ;v.e..  f  l!  i:;  --.laced.. 
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T1  .c:  motion  of  the  dc.m  o:tv.  i-cn  the  slumped  area 
and  the  easic  r.ly  end  of  tin  t  mlaV uncut  be  j);v-ui'~ 
r-ai-:-;l  to  deice-  mi. no  if  the  :ihn.r-:f  cr:  mined 

{iv.ffi o- -. !>'  c  in  -ferial  to  a  ».  k  the  HcoV-nn  r<’- 
(i  u.i r  ee  ;  ;f:>  o'  (c)  iii'cvc  before  the  deem  c.  ver, Table 
mate:  i 1  added  on  the-  ccv.,i,i.vcvsa  side. 
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The  purpose  of  this  report  is  to  update  the  information  given  in  the 


1961  report  by  Anderson-Nichols  &  Company,  Inc.  Since  that  report,  the 
dam  has  changed  ownership  and  it  was  principally  due  to  the  concern  of  the 
new  owner  for  the  safety  of  the  dam  that  this  investigation  was  undertaker.. 
There  was  also  some  concern  by  the  Town  Selectmen  for  the  dam's  safety 
and  about  the  flooding  of  the  road. 

The  investigation  included  two  field  trips  and  an  office  review  of 
the  information  gathered.  The  first  trip  was  on  November  19,  1971  and  was 
only  to  i  a he  visual  ol nervations.  The  second  trip,  on  December  14,  1971, 
was  to  make  a  topographic  survey  of  the  dan. 

As  a  result,  the  following  amendments  and  additions  are  made. 
Paragraph  8.  The  present  survey  indicates  that  the  height  of  the  dam  is 
approximately  35  feet  and  that  tome  fill  had  been  placed  so  as  to  increase 
the  top  width. 

Paragraph  9.  The  concrete  box  is  no  longer  visible  and  is  assumed  to  be 
covered  over  by  the  new  fill. 

Paragraph  10.  The  top  elevation  is  essentially  the  same.  The  top  width 
has  b. rn  increased  to  about  twenty  feet  and  is  fairly  constant  over  the 
entire  length  of  the  dam. 

Paragraph  1?.  No  investigation  was  made  of  this  situation  this  time. 
Paragraph  13.  No  field  investigation  was  made  of  the  canal  this  line. 
However,  measurement;;  were  made  of  the  culvert  under  Vermont  Rn  00. 


This  culvert  is  downstream  of  the  control  section  of  the  canal. 
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drainage  area  above  the  culvert,  including  that  of  the  lake, 
mile. 


is  0.85  squar 


Paragraph  15.  If  anything,  this  condition  could  only  have  worsened  due  to 
the  continued  brush  and  tree  growth.  Also,  according  to  the  present 
owner ,  there  is  a  considerable  amount  of  beaver  activity  in  the  canal 
area.  The  capacity  of  the  culvert  is  estimated  to  be  about  one-half  of 
the  possible  flood  runoff  for  its  drainage  area. 

Par  a  gra  ph_19_. 

Subparagraph _ (a)  -  The  canal  should  be  constructed  to  allow  three 

feet  of  freeboard  on  the  dam. 

j! 

Subparagraph  (c.)  -  This  report  used  the  formula  W  +  +  10  from 

Chapter  5  of  Design  of  Small  Dans  by  the  U.  S.  Department  of  the 


Interior,  Bureau  of  Reclamation.  . 
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SOUTHERN  VERMONT  ENGINEERING.  INC. 


Box  266  (Vernon  fid.) 
Brattleboro,  Vennjnt 
05301 


•  Civil  Engineering  • 

•  Surveying  and  Mapping  • 

•  Soil  Boring  and  Testing  • 

Tel.  802/257-0274 
802/254-5910 
evenings 


October  2,  1973 


Mr,  Joseph  Proctor 

1053  Brush  Hill  Read 

Milton,  Massachusetts  021 8  6 

Dear  Mr,  Procter: 

In  accordance:  with  our  a  gre  owe  nt.  cl  .*•.  tori  Jul-  11,  1973,  we 
are  s  ub:r.  i.  1 1  i  nr,  our  report  on  the  Lake  Clara  Dam  and  Outlet 
Canal  toc’ut.h  t  with  r co-nme  nd  ed  improvements  arid  estimated 
cos  ti  . 

For  convenience  r.  i  d  brevity,  a  Summary  of  Cone?  us  ions, 
Recomr..o  nda  t  ions  and  Associated  Copts  follows  this  letter. 

This  report  can  bo  u:.cd  as  a  basis  for  initiating  a  mean¬ 
ingful  program  of  improvcnc  nt  :v  and  continuing  future  main¬ 
tenance  of  Lake  Clara  Dan  and  Outlet  Canal, 

Should  you  desire  further  assistance  relative  to  the  Dam 
or  find  a  more  detailed  study  at  the  dam  embankment  itself 
necessary,  do  not  hesitate  to  contact  us. 

Very  truly  yours, 

SO.  VERMONT  ENGINEERING,  INC 

~N  &■:  •  .7— ~ 


Tb cud cur  Betts 


P.E 


SUMMARY  OF  CONCLUSIONS,  RECOMMENDATIONS 


AND  ASSOCIATED  COST  ESTIMATES 


From  the  rori’lts  of  United  studios  made  on  the  Lake  Clara 

Dam  and  Outlet  Structure,  it  is  concluded  that  r 

1,  Desien  flood  f  1  orr.  of  f*50  cfs  can  not  l>e  prssrd  by  the 
Outlet  Canal  without  creating  an  unsafe  condition  at 
the  Dm. 

2.  Lives  and  prop  i  ty  in  jeopardy  (In;  inr,  flood  conditions 
warrant  in prov  eu  a  at  s  to  the  facility. 

I.  Safety  of  the  dan  can  be  subs  t  ant  ini  ly  enhanced  by 
impr c-v c  :ac n t s  to  the  outlet  can.  1. 

t. .  The  dan  ?.  "d  outlet  canal  act  as  a  flood  control  stree- 
t  ur  c  . 


The  ir.pc  u  i  d  r  a  nt  behind  the  dan  is  an  existin';  recroa- 
ticnal  f  i  y  used  by  the  public. 
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t  hereof. 

It 

is, 

the rc  f 

or  c , 

j  >:  commended  that 

*  j 

1,  li'provoeoiit.  of  the  outlet  canal  bo  initiated  immediate¬ 
ly.  The  os  t  i  mat  eel  cost  is  $4,500. 

2.  The  down; Ureau  slope  of  the  dam  embankment  be  cleared 
of  all  brush  and  trees  and  the  stumps  be  removed. 

The  estimated  cost  is  $550, 

3,  A  ntcrmicf  prop, ran  bo  irmod  i  ately  initiated  to  now 
the  d .  m  embankment,  to  new  the  outlet  canal  and  to 
watch  and  curtail  beaver  activity  in  the  cutlet  canal. 

4.  A  five  year  pr;  r,r;:ti  be  set  up  to  improve  ?.  r.d  stabilise 
the  cubs  nine nl .  The  estimated  cost  is  $7,175, 

5  •  The  facility  be  of  for  tsd  to  a  municipal  or  State  ar.opcy 
as  these  bodler  arc  rich  better  organized  to  maintain 
fuel i  a  structure,.  The  benefits  derived  from  the  dan, 
bet  h  as*  a  flood  c.  :.!  r,  1  structUiC  and  a  vc  etc.  t  ioiia  1 
facility,  are  enjoyed  by  the  public.  Tt,  therefore, 
would  seer  equitable  that  the  public  share  in  the  coat 
o  f  n;  sin  l;  e  a  a  n  c  e  .  > 
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ENGINEERING  REPORT 


ON 

LAKE  CI.ARA  D  A  M  AND  OUTLET  CANAL 

PURP  0  55JE 

Tho  purpose  of  this  study  is  to  dc-ternine  tho  safety  of 
Lske  Clara  Dam  and  tho  ability  of  the  outlet  canal  to  pass 
flood  flows i  to  make  recommendations  for  necessary  improve¬ 
ments  and  to  estimate  the  costs  of  constructing  the  recom¬ 
mended  improvement  s  and  modifications. 

G  E ’ EF !o\  t  D E S  CH J Ji_0_N 

Th°  Dan  -  Lake  Clara  Dam  and  Outlet  Canal  i as  constructed 
Pet  we  a  n  192.6  arid  1  9  2  8  ,  According  to  the  previous  owner, 

Mr,  Houghton  Saw;  r,  who  assisted  in  the  dam's  construction, 
a  poured  concrete  core  was  built  to  an  elevation  approxima¬ 
tely  15  feer.  above  tb  a  stream  bed.  The  concrete  core  is 
reportedly  one-  foot  thick  at  its  top  and  about:  two  feet 
thick  at  the  bottom.  Earth  fill  was  placed  cn  both  sides  of 
the  core  vail  and  brought  up  over  it  to  .cm  elevation  approxi¬ 
mate!  y  5  0  feet  above  the  stream  bed  .  The  original  construc¬ 
tion  of  the  earth  ewhnni  -*:it  icr.uit.ad  in  a  cross-sect  ion  with 
a  top  \  id  t  h  of  appr  tel/  10  fe  t,  downstream  slope  of 

2  horizontal  to  1  vortical  i  nd  upt-v  i.>  slopes  of  3  horizontal 
to  1  v  (-  v  r  '  .  ;>  1 ,  T  he  to  t  v  1  lms  v  ’ .  o  t  h  c  e b  a  n  k  n  n  t  section  is 
alter.!'.  3/0  foot  fro  m  the  town  road  in  a  wc  j  t  (■.  r  1.  y  direction  to 
the  Wort  shore  of  Ih  impo-  ■•!.*  nr.  ,  The  r.t  ximuiii  depth  of  water 

in  t  ho  I'i-aer"  imp  our  1  :n:  at  is  a  ppr  ox  in  at  e  1  y  22  feet  located 

in  t.  ho  or  i  final  street;  channel  so:  c  130  fort  from  the  water's 
c d c, e  at  the  u a m  . 

The  or  ip,  in:.  1  construction  included  an  outlet  structure  at  the 
dam  reportedly  cons  i  s  t  i  nr,  of  vert  ical  concrete  box  with  a 
valvt-d  pipe  at  t!ie  bottom  p us  in.",  thfotth  the  concrete  core 
to  v  stone  culvert  which  outlets  in  the  or  ?  r.  it 1  stream  chan¬ 
nel  at  the  downstream  toe  of  the  embankment.  No  record  in 
avail;  Me-  i  nd  i<  t  tine.  where:  t  he  pipe  t-  i.ei  r.  and  the*  stone  cul¬ 
vert.  ber.ii'S,  t!  site  of  the  p  i  p  ,  the  type  of  valve*  inst  all  ed 
or  the  r  mount  of  fluctuation,  if  any.  that  this  outlet  avt.anpe 
nr  nt  afforded,  Problems  wore  <•  n  c  o  u :  h  c  cud  with  t  ho  valve  leak- 

inf,  r  co  n  s  cp  nc !  :t  1  y  t.  he  her  struct  i  was  filled  v  5  t:  !i  earth  to 

seal  off  the  leaky  valve,  A  small  amount  of  flow  was  noted 
durii.f,  an  inspection  in  /.ur.u:  '.  ,  1  9  7  3,  cowin',  frc.i  the  stone 

culver  t  ,  Mr,  Sn  wy*-r  report 'id  tier  ;  hi  • !;  -  vo  1  m  e  «  pr  i  up  w;  s 
encountered  by  a  1. roc!:  in  the  or  ii.ha  1  at  ream  bed  j  nr  t 
dot.wst  i;  o?j  t  ho  <  o  ncm  t  e  tor.,  ;t  Li.  •  time  of  conul  "ut  t  i  on . 


In  recent  years,  following  the  report  on  the  dam  prepared 
by  Anderson,  Nichols  and  Company  in  1961,  fill  material  was 
hauled  in  to  increase  the  top  width  of  the  dam.  At  the 
present  time,  the  dam  section  is  between  15  and  20  feet  wide 
at  the  top.  The  concrete  outlet  structure  is  completely 
hidden.  Heavy  stone  fill  has  been  dumped  along  the  upstream 
water  line. 

The  present  normal  lake  level  is  approximately  A  feet  below 
the  high  point  on  the  top  of  the  dam  or  approximate  elevation 
122,0  acsumid  survey  datum.  The  assumed  datura  is  referenced 
to  v.  broiiae  tablet  in  the  bridge  over  the  scream  at  the  out¬ 
let  t<  Late  Srdavga;  assumed  elevation  100.00, 

Whore  the  d  n  is  at.  its  greatest  height. ,  the  downstream 
slope  is  saturated  at  a  point  r.pproxi  n?  t  aly  one  half  way 
from  the  top  to  the  toe.  At  seme  time  prior  to  the  Anderson, 
Kin  ho) p  survey ,  this  saturated  condition  caused  a  slope  fail¬ 
ure  o r  section  of  the  downstream  slope.  This  failure  occur¬ 
red  in  t.  he  fori,  of  a  slide  doting  which  the  fill  materiel  with 
an  exec.  :  v  y  tv.  r  content  flowed  do"n  the  slope  creating  a 
ate  op  ;  .  ca  ,.t  the  top  and  flatter  area  near  the  bottom. 

The  (’  own:  '  r.  a:.  slope  of  the  dam  ir.  becoming  overgrown  with 
trees. 

The  O’'-'  '  r  -■  -  1  -  Th'-  nut  If  t  cruel  flows  from  the  r  out  ho  a  s-- her 
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At  flu  f  '.:c;  cut  tic.-  t  Ho  outlet  can;  1  if;  restricted  by  h'-avi 
d.rr  r  n«l  b  >  u..h,  lie  hind  the  guncrew;  1.  o \i  b  e  •"  da;..'.,  the 

canal  h;  -  be-.;  n  1  1  owe -l  in  slowly  fill  in  with  sod  imc.  nt ...  t:  i  or.  } 


ADEQUACY  OF  THE  DAM 

The  overall  dimensions  of  the  embankment  structure  appear  to 
b 2  sufficient.  The  General  section  through  the  dam,  if  the 
data  vc  have  been  able  to  obtain  is  correct,  may  have  some 
vc a k  characteristics.  Firstly,  the  concrete  core  was  eviden¬ 
tly  not  continued  to  the  full  height  of  the  embankment-  section 
and  there  lias  been  no  mention  of  an  impervious  core  being  con¬ 
structed  of  other  materials  above  the  top  of  the  concrete, 

Ft.-o.ii  the  most  accurate  information  to  date,  it  would  scorn  that 
the  er«bc:  nkmo  at  section  above  the  concrete  core  was  constructed 
of  fairly  homogeneous  earth  and  that  selected  materials  ->t 
different  locations  were  not  used  as  normal  in  earth  and  rock 
Jam  embankments .  The  downstream  slope  is  saturated  and  some¬ 
what  unstable,  pre-bo  bly  due  to  water  passing  through  this 
fairly  impr.  tvious  homogeneous  embankment  above  the  concrete 
c o r o  «  Sine <>  t  h e.  c n t }  r o  c ;n b a  t.l: ; t o nt  i. s  a p p a r e:,f  ly  of  this  s a ti e 
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OF  THE  OUTLET  CANAL 


At  the  present  time,  the  outlet  canal  is  severely  restricted 
in  its  ability  to  pass  flood  flows  without  creating  a  danger¬ 
ously  high  water  conditio,  at  the  dam.  Approximately  seven 
low  beavor  dams  have  been  construe  t  ed  a  cross  the  entire  width 
of  the  original  canal.  On  occasion,  these  dans  have  been 
breached  to  allow  the  normal  stream  flow  to  pass.  The  width 
of  the  openings  in  these  dams  ranges  from  10  to  15  feet  and 
constitutes  a  restriction  to  the  passage  of  flood  flows.  In 
its  present  condition,  the  outlet,  canal  is  inadequate  to  pass 
flood  flows  without  causing  an  undue  rise  in  lake  level. 

This  rise  in  lake  level  causes  an  unhealthy  condition  at  the 
dam  as  previously  explained. 
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paths  through  the  structure  if  allowed  to  become  well  estab¬ 
lished;  therefore,  the  stumps  of  the  trees  now  on  the  embank¬ 
ment  should  be  removed.  Stump  removal  should  only  be  attemp¬ 
ted  when  the  water  is  at  its  lowest  level, 

A  five  year  improvement  program  should  include  d  e  te  run  i  na  t  i  on 
of  the  amount  and  typ.-  of  granular  slope  stabilisation  neces¬ 
sary  for  t  lie  downstream  slope  of  the  c..nbn  nkmc t  and  placement 
of  this  r.s a  ;  o r  i  a  1  „ 

Flour. h  c  r  t.  i  nr  tc cl'  materials  involved  to  stabilize  the  dam's 
e  mb ;  n  !•;  urn  in  critical  areas  are  as  follows:  Excavation  *• 

200  c«.  yd.,  Stone  fill  -  200  cu«  yd..  Granular  fill  -  100O 
cu«  ) d . .  6"  Crush  d  rock  -  50  cm,  yd.,  Impervious  fill  - 
200  cu.  yd  «  ,  coaming  and  Seeding  -  2000  sq  *  yd. 
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One  suggestion  has  been  to  drain  the  pond  and  breach  the  dam. 
It  is  estimated  that  if  one  were  to  use  a  2500  gpm  engin 
driven  centrifugal  pump  that  it  would  require  between  three 
weeks  and  a  month  of  relatively  dry  w eat  her  to  drain  the  pond 
running  the  pump  continuously,  A  rough  estimate  of  the  costs 
involved  yields  figures  of  $5,000  f  o  -  draining  the  pond  and 
$4,500  for  breaching  the  dan,  While  being  quite  costly, 
benefits  derived  from  the  pond's  existence  could  he  sacrifi¬ 
ced,  Namely,  the  fact  that  not  only  is  this  body  of  water 
an  excel  Ion!,  recreational  facility  but  it  also  is  a  very 
important  flood  control  structure  protecting  the  small  hamlet 
of  Uhitiiigham,  It  would  not  seem  to  be  a  reasonable  solution 
to  alien  the  stream  to  run  again  in  its  natural  watercourse 
as  potential  demur,"  by  anticipated  flood  flows  world  be 
exec  si.  ive  , 

For  the  reason  given  above,  we  wo  Id  not  re c ora:  end  construc¬ 
ting  an  emergency  spillway  at  the  da a. 

Partial  draining  of  the  pond  and  construct-.;.'  the  tep  portion 
of  con c r  o  Co  c o e  is  a n o t h e r  a  1 1 e r  n a  t  i  v e-  .  I f  u n  1  i m i v. c d  f  u n d. s 
were  available »  this  would  male  feasible  the  inclusion  of 
some:  me ■  i.  hod  to  control  the  pond's  level,  While  this  opt  ion 
i  s  .  1 1  i  ■  a  c  t  i  x'  c  ,  t  h  e  a  s  r  o  c  1  p.  t  o  d  c  c  ;  u  s  of  an  e  s  t  i  r:  r.  t  e  d  $  2  0 ,000 
to  $25,00.'.  scorn  to  outweigh  the  benefit  of  limited  level 
control  at  the  cl.r».«» 
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